ABSTRACT. If every prime ideal is closed in a commutative semiprime Banach algebra with unit, then every derivation on it is continuous.
Introduction.
In [9] Singer and Wermer proved that the range of a continuous derivation on a commutative Banach algebra is contained in the Jacobson radical. They conjectured that the assumption of continuity is unnecessary. In [7] Johnson proved that if A is a semisimple Banach algebra, then every derivation on A is continuous and hence by the Singer-Wermer theorem it is zero.
In this note in §3, we prove that if A is a semiprime Banach algebra in which every prime ideal is closed, then every derivation on A is continuous. We also prove that if derivations are continuous on integral domains, then they are continuous on semiprime Banach algebras. In §2, we prove that if fln>i Pn m contained in every closed prime ideal, then the separating ideal of every derivation is nilpotent, where R is the Jacobson radical of A. This improves a result of [8] . We also note that if the Jacobson radical R of A is an integral domain and if there is a nonzero element a G R such that Hn>i a"^ = {0}, then every derivation on A is continuous, which generalizes a result of [8] .
Throughout the following we suppose A is a commutative Banach algebra with unit. R and N will denote, respectively, the Jacobson and nil radicals of A. N is also called the prime radical of A and it consists of all the nilpotent elements of A. Therefore again by (*) we get x G (axS (D) ). Hence x G axR. Therefore by the equivalence conditions of class (iv) [4, p. 59] , it follows that p|n>i anP 7^ {0} which is a contradiction.
Q.E.D.
The following result was proved in [8] . 3. Following Khosravi [8] , for any ideal I of A, we define K(I) = {xGl: Dnx G I for all n > 1}, where D is any derivation on A.
The following lemma can be proved very easily and so we shall omit the proof. 
S(D) £ P. Since S{D0) ■ A(S(D0)) = {0}, we get that either S(D0) Ç P or A(S{D0)) Ç P. If S(D0) is contained in every such P, then since S(D0) C S(D),
we get that S(Dq) = {0}, which is false. Therefore there exists a minimal prime ideal P such that S(D0) $£ P. Therefore A(S(D0) C P. Since A(S(DQ)) is a prime ideal, we get P = A(S(Dç,)). Thus A(S(D0)) is a minimal prime ideal. Thus if necessary we can assume that there exists a discontinuous derivation D such that A(S(D)) is a minimal prime ideal and for every x G A either x G A(S(D)) or x~SjD) = S{D). (i) Every derivation on a commutative Banach algebra with unit which is an integral domain, is continuous.
(ii) Every derivation on a commutative semiprime Banach algebra with unit is continuous. 
PROOF. Obviously (ii) implies (i). So assume (i)
.
Hence S(D) -{0}. This implies that S(D) C A(S(D)). Since A is a semiprime
Banach algebra we get that S(D) = {0} which is a contradiction. This completes the proof of the theorem. 
